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Retrenchment and Education. 


HETHER in the present financial 
circumstances of the country, the 
Department of Education should have been 
brought under the general operation of the 
retrenchment policy of the Government of 
India, is a subject on which there is bound 
to be an honest difference of opinion. We 
can very well understand the force of the 
argument of those who advocate retrench- 
ment, that Education is a branch of 
administrative service and therefore must 
share its fortunes along with the other 
departments. Moreover it will be pointed 
out that in other countries affected by 
similar financial blight, the curtailment of 
educational grants has been accepted as 
inevitable in the process of readjusting the 
attenuated revenues to the demands of 
the several departments of administration. 
We are afraid that both the argument and 
the analogy are specious and indefensible. 
When we say this, we are not to be mis- 
understood as lacking in sympathy for the 
Imperial Government in the difficult situa- 
tion with which they are confronted. Far 
from assuming a merely negative critical 
attitude, we are disposed to examine this 
somewhat difficult problem with a view 
to discover possible remedies. 
At the annual budget session of the 
legislative bodies, it has become almost 
customary for the people’s representatives 
to criticise the inadequacy of provision for 
Education and to direct the whole fire of 
the debate against the excessive expenditure 
on military and excise departments. The 
defence of the Government is well known. 
Now this chronic difference of opinion on 
the budget estimates between the leaders 


of the public and the administrators is due 
to a want of a clearly defined concept of the 
fundamental needs of the people whom 
they propose to serve. We quite see the 
necessity of spending even large sums of 
money on services designed for the main- 
tenance of peace and order among the people 
and on others whose object is to earn more 
revenue for the State. But if peace, order 
and a prosperous finance are good, they 


must be good for something still nobler. At 
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best they are only a means for the attainment 
of those ideals which higher education 
visualizes, viz., to mobilize the intellectual 
and material resources of the State for 
the common service of the people. When 
suggestions are made for the retrenchment 
of expenditure in ceriain departments of 
doubtful utilitv, the Government point out 
the impossibility of accepting such recom- 
mendations without seriously sacrificing ad- 
ministrative efficiency. It is not realized, 
however, that the efficiency of the adminis- 
trator in particular and of the people in 
general must be the direct outcome of the 
training and outlook imparted to them in the 
Universities and the Colleges. Starve the lat- 
ter, the former will automatically deteriorate. 

The fundamental weakness of the whole 
educational organization in India is due to 
the fact that the movement took its origin 
in the seat of the Government and not in 
the heart of the people. It must necessarily 
follow that the progress of education and 
the development of the country must pro- 
ceed leisurely, since common ideals of 
education do not inspire the Government 
and the people to direct their energies into a 
co-operative effort to utilize learning for 
the promotion of the happiness and pros- 
perity of the country. 

As in the affairs and concerns of individuals, 
so in those of Government, the practice of 
economy during periods of affluence will 
obviate the need for retrenchment in times 
of stringency. Economy is only expenditure 
with insight and courage and the greater 
part of such expenditure must be in the 
nature of productive investment. We are 
convinced that increased expenditure on 
education both by the people and by the 
Government is the surest and safest form 
of investment of private and public funds. 
The importance of such co-operation in 
support of higher education in India, as a 
result of a wider and more practical recogni- 
tion of the common interests of the people 
with those of the Government, cannot be 
over-emphasized. Government responsibi- 
lity in the matter was clearly accepted by 
Lord Curzon while addressing the Educa- 
tional Conference in Simla so long ago in 
1901, His Lordship declared, ‘I hold the 


education of the Indian people to be as 
much a duty of the Central Government as 
the police of our cities, or the taxation of 
our citizens. Indeed more so, for whereas 
those duties can be safely delegated to 
subordinate hands, the Government can 
never abrogate its personal responsibility 
for the living welfare of the multitudes that 
have been committed to its care.” 
This is a public declaration by the then 
head of the Government, advocating the 
view we hold that the needs of education are 
far more imperative than the claims of any 
other department and thus implying that 
education should be properly provided for 
even if the public revenues have fallén. To 
argue that the Department of Education 
spends more than it contributes is obviously 
futile ; to cut down grants to the Univer- 
sities and Research Departments on account 
of shrinkage of fmances cannot be regarded 
as an act of statesmanship, in any country, 
especially in an educationally backward 
country like India. 

It seems to us that without a policy of 
continuous and increased support to higher 
education and to Research departments both 
by the Government and by the wealthy 
section of the Indian public, India must 
inevitably lag behind. The landed aristo- 
cracy, the captains of industries, the mer- 
chant princes and other wealthy magnates 
should appreciate the close relationship 
of science, industry and human life and 
encourage scientific research, the results of 
which besides constituting a striking tribute 
to their acts of philanthropy, will also be 
available for utilization in the _ special 
branches of the activities in which they are 
interested. The main reason why science 
has not received so far its due support either 
from the Government or from the munificent 
public is that neither have fully recognized 
the fact that the expansion of higher educa- 
tion and the active promotion of research 
directly contribute to general efficiency and 
the earning capacity of the people. The 
economic independence of this country 
depends upon the impetus given to scientific 
research in the Universities. That the 
spirit of science is service should no longer be 
permitted to remain an article of mere 
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academic faith, but should be incorporated 
as the basic factor of the administration of 
the country and of the munificent activities 
of the public. 

We conceive that the best results could 
be obtained in probably the shortest time, 
if the Government and the leaders of the 
public would jointly prepare a_ ten-year 
Educational Plan based on a well-considered 
programme of University teaching and 
research work. The financial contribution for 
this work should be derived from Govern- 
ment grants and people's donations and 
endowments calculated on the basis of the 
interests and resources of the contributors. 
The administration of the funds and the 
direction and control of researeh depart- 
ments and of the expansion of University 
Education ov special lines, ought to be 
entrusted to a Board on which all the 
interests are duly represented. At the end 
of ten years the whole work may be reviewed 
and a further programme of work arranged. 
We can indicate here only the broad outlines 
of the principles which ought to be the 
foundation of a new policy in accordance 
with which the expenditure on _ higher 
education and research will be repaid many 
times over by the creation of an enlightened, 
efficient and prosperous nation than which 
nothing better can be desired. 


Tr~ Study of Nutrition in India. 


By Col. R. MeCarrison, C.1.E., K.H.P., M.D., 
D.se., LL.D., F.R.C.P., LM.S., Director, 
Nutrition Research Laboratories, Coonoor. 
LTHOUGH the theoretical problems 

involved in the study of the Science of 

Nutrition are the same in all countries, the 

practical problems connected with it are 

widely different. It is in the latter regard 
that India presents so many difficulties, 
both economic and social. Nevertheless, 
there is no country in the world which 
affords ampler opportunities for this study— 
the very diversity of the races comprising 
its vast population, the contrasts in their 
physique and the differences in their food- 
habits and customs provide unrivalled 
material for the investigation of nutritional 
problems in the mass. The 


student of | 


Nutrition has thus a vast field for investiga- 
tion before him; but, unfortunately, the 
labourers therein are few, although the 
harvest it has to yield is rich. Early in his 
career the investigator will realize how 
closely the problems of Nutrition are inter- 
woven with questions of custom and of 
caste, of habit and of prejudice, of poverty 
and of riches, of eugenics and of social 
reform. But these questions, whose solu- 
tion would aid so greatly in the solving of 
the problems that are his immediate concern, 
are outside his domain; their solution is 
in the hands of others—the People of India 
themselves. He cannot, however, lose sight 
of the economic aspect of his work which 
must be of service to the poor as well as to 
the rich. It is not enough that he shall 
determine the food-requirements of indivi- 
duals living under the varied climatic condi- 
tions of the Peninsula; he must determine 
for each race and for each caste not only 
the best but also the most economical 
means of satisfying them; for India is a 
land in which the poor far exceed the rich 
in numbers. Even when he has done this 
there will remain millions to whom the 
wisdom he purveys is useless, whose poverty 
is such that hunger and its satisfaction are 
their prime concern, and for whom the ways 
and means to better nutrition, and to the 
better health that it so surely brings, are 
unattainable. 

It is not the purpose of this brief article 
to refer to the results already achieved in 
the Study of Nutrition in this country, but | 
to indicate what, in the light of past experi- 
ence, is needful for its proper continuance, 
prosecution and extension. 

It will be obvious that the first step 
towards the solution of the problem of 
Nutrition. in India is to survey the food- 
resources of the country and to classify its 
natural products into categories of nutritive 
value. This would involve the chemical 
analyses of many hundreds of food-materials; 
analyses which would include not only the 
better known constituents of food but those, 
such as certain of the rarer mineral elements, 
whose presence even in minute amounts 
may make all the difference between health 
and ill-health. It would involve also the 
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biological assay of hundreds of food-materials 
both from the point of view of the several 
vitamins and of other food  essentiais. 
Clearly this task is a gigantic one, requiring 
for its completion the employment of many 
chemists for several years to come. But 
it is a task that must be faced if India is 
to have any accurate knowledge of the 
physiological value of her own food-materials. 
Fortunately, there are many chemists in this 
country who, if afforded adequate facilities 
for their work, are competent to undertake 
the chemical assay of food; and who, 
with sufficient preliminary training, could 
undertake also the biological assay of food- 
materials. The difficulty is to find the 
money wherewith to employ them and tie 
institutes in which to accommodate them. 
It is here that men of wealth, who desire 
their country’s good, can find scope for their 
philanthropy. 

The task, so briefly outlined above, is 
not one that should or could be undertaken 
by one Institution for the whole of India. 
As well ask a single Institute—say, in 
Paris—to cater for the whole of Europe, 
as one—say, in Coonoor—to cater for the 
whole of India. Each Presidency and Pro- 
vince has its own particular problems of 
Nutrition, its own particular food-materials, 
its own agricultural problems and its own 
economic questions ; each should, therefore, 
have its own Institute for the study of 
Nutrition. 

The next step in the proper study of this 
subject is to determine what are the natural 
preducts of each Province that can best, 
and most cheaply, satisfy the food-require- 
ments of the people of that Province and to 
group these products according to their 
cost. It is idle to tell a poor man that a 
certain food-material is essential to his 
well-being when he has not the means to 
procure it. What the Institute has to do 
is to tind some substitute for it which, 
even if not so good, is as good as the man 
ean afford. A main concern of such an 
Institute would be the search for cheap and 
easily produced foods that are of high 
physiological value. 

The third step is the drawing up of “bills- 
of-fare’’ suited to each class of the commu- 


nity and to every pocket. Amongst these 
some, designed for persons in the lower 
scale of social conditions, cannot be perfect, 
but they will be the nearest approach to 
perfection attainable under existing social 
conditions. An important function of any 
properly organized Institute for Nutrition 
should be propaganda. 

The conclusion has thus been reached— 
and, it is hoped, on adequate grounds— 
that each Presidency and Province in India 
should have its own Institute for the study 
of Nutrition. To be most efficient it should 
work in close association with other depart- 
ments of the State: the Agricultural (in- 
cluding Animal Husbandry), the Medical, 
the Veterinary, and the Public Health 
Departments. Its concern with the first has 
relation to the greater production of cheap 
foods of proven physiological efficiency, 
such, for instance, as the best kind of ground- 
nut to grow; the determination of the food 
value of new strains of cereal grains—such, 
for example, as rice—evolved by the Depart- 
ment of Agriculture ; and to the investiga- 
tion of the connection between such influences 
as soil, irrigation, rainfall, external tempera- 
ture and manures, on the nutritive value of 
the natural products of the Province. Its 
concern with the other Departments men- 
tioned has relation to the effect of faulty 
nutrition in causing disease and in influencing 
its spread both in man and in his domestic 
animals. To this end dietetic and epide- 
miological surveys should be conducted in 
association with these Departments. 

Finally, the Institute must have an 
educational function. It should provide 
courses of instruction for Medical men and 
women. Such courses should be compulsory 
for all medical employees of the Government. 

How should an Institute, that is properly 
to fulfil all these functions, be organized ? 
It should consist of the following twelve 
sections, each capable of expansion to any 
required degree—(1) Digestion and assimila- 
tion of food; (2) Metabolism and _bio- 
chemistry: (3) Experimental medicine ; 
(4) Pathology and Cytology ; (5) Physics, 
bio-electric measurements, X-ray investiga- 
tions, ete. ; (6) Tissue-culture ; (7) Chemistry 
of Food; (8) Biological assay of Food; 
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(9) Food-preservation, adulterants, ete.; 
(10) Epidemiological and _ Statistical ; 
(11) Educational; and (12) Administrative. 
Anything less than this is inadequate and 
wasteful. An illustration will suffice to make 
this evident. No single investigator can in 
his own person be a finished experimenter, 
a pathologist, a cytologist, a bio-chemist, a 
physicist, a tissue-culturist, an epidemiolo- 
gist and a statistician ; yet if problems of 
Nutrition are to be. efficiently investigated 
they must be considered from the points of 
view of each of these experts. The animal 
experimented upon has some claim on the 
consideration of the experimenter and that 
claim is not morally or scientifically dis- 
charged so long as every fact—clinical, 
pathological, bio-chemical, bio-physical, 
ete.,—that its body has to reveal, is not 
ascertained and recorded. The failure to 
record every such fact is frequent and this 
failure is wasteful as well as unscientific. 
An imperfectly organized Institute is, there- 
fore, a crippled and inadequate instrument 
of research, however competent the individual 
members of its staff may be. The work of 
the Experimental Pathologist, for example, 
must ultimately come under the scrutiny of 
the Bio-chemist or the Bio-physicist and 
that of them all under the scrutiny of the 
Statistician. This is best done at one and 
the same time and not piece-meal and follow- 
ing vain repetitions. 

It may be asked why an organization, 
seemingly so elaborate, is needed for the 
study of the relatively new Science of 
Nutrition. The answer is that the efficient 
study of Nutrition is the very foundation of 
Medical Science. Medicine is still enamoured 
of the “‘specific causes”’ of diseases and, per- 
haps, too little mindful of the factors—often 
more controllable than the specific causes 
themselves—that admit of t!.: operation of 
these causes. Of these factors faulty nutri- 
tion is one of the chief ; and in the study of 
the Science of Nutrition lies the greatest 
hope for the future of Medicine. 


We understand that the Council of the Indian 
Institute of Science, Bangalore, at their mecting 
held on 18-7-1932 have elected Sir C. V. Raman, 
Kt., M.A., D.Sc., LL.D., F.R.S., N.L., as Director. 
He is to succeed Dr. M. O. Forster, D.Sc., F.R.S., in 
April, 1933. 


The Developmental History of the 
Primates. 


[THE subject of the Croonian Lecture by 

Professor J.P. Hill,* is a classic memoir 
expounding the developmental features of 
the Primates. Our knowledge of the classi- 
fication of this order of mammals has, with- 
in recent years, undergone great vicissitudes. 
In his lectures delivered at Princeton Univer- 
sity, Hubrecht propounded the amazing 
view that Tarsius is not a lemur and that 
its position, “lies somewhere between an 
unknown type of insectivore and our modern 
monkeys and man’’, and accordingly sug- 
gested the restriction of the name of Primates 
to the inclusion of Tarsius and Simiew, the 
lemurs being thus excluded. Heckel in the 
subsequent year put forward the theory 
that the Primates form a natural mono- 
phyletic group descended from a common 
ancestral stock which he _ designated 
Lemuravida and he recognized five stages 
in the evolution of man, viz., Prosimiz, 
Simiz descended from the latter and inelud- 
ing the Platyrrhine and Catarrhine, the 
Catarrhine Cercopithecide, the Catarrhine 
Anthropoide and finally Pithecanthropi lead- 
ing to man. In systematic zoology, the 
classification based on Max Weber's “Die 
Saugethiere’’ which recognizes a tripartite 
division of the order into Lemuroidea, 
Tarsioidea and Anthropoidea, is generally 
followed. As the outcome of his studies 
on the Primate Brain and on embryological 
grounds, Elliot Smith and Hill supported 
this view. Now as the result of his extensive 
investigations on the developmental features 
of the several sub-divisions of the order, 
Hill recognizes four clearly defined develop- 
mental stages which he calls the Lemuroid, 
the Tarsioid, the Pithecoid and the Anthro- 
poid. The comprehensive evidence which 
he adduces in the body of the Lecture in 
support of these developmental stages, leads 
him to recognize that they practically 
represent the phyletic stages in the evolution 
of the Primates. Hitherto systematic zoolo- 
gists for the purposes of a scientific classifica- 
tion relied on the morphological features of 


*J. P. Hill—Croonian Lecture—-Phil. Trans., 
Series B, 221, 45, 1932. 
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the embryos and the view of Hubrecht that 
the leading features of the segmentation and 
the blastocyst have a taxonomic value, is, 
after a wider review of the development of 
placentation by Hill, established as a funda- 
mental point in the scheme of classification 
within the group of Primates. He recognizes 
four types of placenta, the generalized or 
Lemuroid, the transitional or the Tarsioid, 
the annectant or Pithecoid and the terminal 
or Anthropoid. The Lemuroid placenta is 
diffuse, non-deciduate, epithelio-chorial in 
type and represents a primitive or general- 
ized form, being the inheritance from the 
non-deciduate ancestors of the primitive 
stock and there is not much evidence for 
considering it as a secondarily simplified 
placenta derived from the deciduate hemo- 
chorial type. The Tarsioid placenta com- 
bines characteristics peculiar to WLemuri- 
formes and others, partly anticipatory of 
the Pithecoid and partly specialized and 
peculiar to itself. This is precisely a com- 
bination of features in the developmental 
history of Primates which would represent 
as the transitional stage between the Lemurs 
and the Pithecii, the gap between which 
would otherwise be bridged. The 
Tarsioids are therefore regarded as taking 
origin from the basal Lemuroid stock and 
giving origin to the Pitheeoid grade. The 
fundamental agreements of the placental 
history of the Platyrrhine and Catarrhine 
monkeys lead Hill to discard the theory of 
the diphyletic origin of these two groups 
from Lorisiform and Lemuriform ancestors, 
and to postulate a common ancestral stock 
from which they have evolved along two 
divergent lines of descent. The Platyrrhines 
would seem to be the direct derivatives 
occupying a somewhat lower developmental 
plane ; but the Catarrhines represent the 
more progressive branch and as a result of 
modifications of their placental features, 
some one or other member of this group 
gave origin to the Anthropoid grade in the 
Primate evolution which includes Apes and 
Man. Whether morphological, paleontologi- 
cal and other evidences would lend support 
to the complex and large question of the 
phylogeny of the Primates as sketched by 
Hill on consideration of the placenta of the 


several sub-divisions, would be the most 
fascinating and fruitful field of study. 
At present the balance of evidence lends a 
fair measure of support to the monophyletic 
view which Hill has adopted in his paper. 


Letters to the Editor. 


[The Board of Editors do not hold them- 
selves responsible for opinions expressed by 
correspondents. No notice is taken of 
anonymous communications. | 


Disturbance of Pressure at the Bed of 
a Deep Sea. 

THE determination of the disturbance of 
pressure at the bed of a deep sea is of 
fundamental importance in the theory of 
microseisms. The ordinary hydrodynamical 
theory of irrotational gravity waves on the 
surface of a perfect fluid indicates that there 
is no pressure disturbance at the bed of a 
deep sea. But the sea-water is viscous 
and the sea-waves are generally rotational ; 
the theory is therefore inapplicable. When 
the ‘‘eddy-viscosity’’ and the rotational 
character of the sea-waves are taken into 
consideration, it is found that the motion 
is mostly confined to a superficial layer. 
For the conduction of pressure disturbance, 
this layer behaves almost in the same way 
as a Shallow sea, and a definite disturbance 
of pressure therefore exists at the bottom 
of the deep sea.* 

Direct experimental verification of the 
disturbance of pressure at the bottom of a 
deep sea is, of course, out of the question, 
but we can imitate the conditions in a large 
experimental tank and take measurements. 
The essential requirement is that the surface 
waves should have very small wave-length 
compared with the depth. We _ therefore 
took a strong galvanized iron tank of 
dimensions 162 em. x 132 em. x 82 em., filled 
it to a depth of 80 cm., and mounted it over 
loose packings so that the vibrations of the 
ground due to the movements of the observer 
and other causes might not be communicated 
into the water in the tank. Waves of any 
wave-length from 2.5 em. to 10 em. were 
generated by an _ electrically maintained 


*Banerji, Phil. Trans. Roy. Soc., 229A, 287, 1930. 


| 
| 
. | 


JULY 1932] 


CURRENT SCIENCE 7 


vibrator of variable periods and also by 
making a current of air impinge over a small 
area of the water surface at various angles. 
The vertical component of the disturbance 
of pressure was measured by sinking rigidly 
supported tubes of large diameters (2 em. 
to 10 em.), open at both ends, vertically 
downwards to various depths and recording 
the oscillations of a superposed oil column 
or of a float inside the tubes by optical 
methods. The pilot tube and _ micro- 
manometer proved too insensitive for these 
measurements. 


Forced waves (fresh 
TE), BOCm. From, 
60cm .. “2 
38cm. » » 
12cm. » » 
wavelength 4cm. 


c 
D 


Disturbance of pressure, Vertical component 


) 2 4 
Depth ——> 


60 70 


The variation of the mean disturbance of 
pressure with depth based on a large series 
of observations has been shown in the figure. 
The vibrator (or the blower) was allowed 
to work near the mid-point of one transverse 
edge of the tank and measurements of the 
amplitudes of the pressure oscillations were 
taken at 80 cm. (centre), 60 cm., 38 em. 
and 12 em. from the mid-point of the opposite 
edge. The curves show that owing to 
increasing distance from the vibrator, the 
disturbance of pressure at the surface under- 
goes a decrease as we move from the centre 
to the edge. But at the bottom, the rela- 
tionship is reversed ; it is maximum near 
the edge and decreases to minimum at the 
centre. The form of the curves is very 
nearly the same for any wave-length between 
2.5 em. to 10 em. The observations were 
repeated in a reinforced conerete tank of 
dimensions, 199 em. x 190 em. x 95 em. built 
on rocky soil and identical results were 
obtained. 


2 


The method does not permit the measure- 
ment of the disturbance of pressure exactly 
at the bottom. The curves were therefore 
drawn so as to reach the bottom with con- 
tinuous curvature through the large number 
of observational points obtained at small 
distances apart very close to the bottom. 
The disturbance of pressure at the bottom 
is probably somewhat larger than that 
given by the curves because the boundary 
effect when the measuring tube is close 
to the bed will make it record a lower value. 
The experiments confirm the view advanced 
in the paper referred to above that there is 
a definite disturbance of pressure at the 
bed of the deep sea. Further observations 
with forced waves of various types on fresh 
as well as sea-water are in progress and a 
full account wili be published in due course. 

S. K. BANERJI. 
8. S. Josut. 
The Observatory, Bombay, 
May 13, 1932. 


Autonomous Movement in the Leaves of 
‘Curculigo Recurvata’, Dryand. 
DuRING the summer of 1930, the writer, 
with a party of students, passed through 
Sikkim on his way to Central Tibet. Between 
Darjeeling and Gangtok, the capital of 
Sikkim, Curculigo recurvata was seen grow- 
ing abundantly along the roadside in many 
places. It was the beginning of July and 
the air was very warm and humid and 
usually quite still. This was particularly the 
case on many days in the morning. It was 
noticed on such days, that is, when the 
air was very humid and there was absolutely 
no breeze, that in some plants of this species 
a leaf would begin to perform to and fro 
movements all of a sudden, go on for about 
half a minute or so and then stop by itself. 
All the other leaves of the plant would be 
absolutely still and no leaves of any other 
plants in the neighbourhood would show 
any movements. One can almost use the 
word deliberate to describe the movement. 
It was very reguiar and the distance travelled 
each way, right and left, was about the 
same. Sometimes it so happened that when 
one leaf had finished the movement another 
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leaf of the same plant would take it up a 
little later. It was also found that sometimes 
the movements could be started in a leaf, 
even in one which had just stopped moving, 
by striking its base with a stone thrown at 
it or by stroking it by means of a stick. 
The rate of the movement varied a good 
deal, being between 40 to 120 complete 
oscillations per minute. It is especially 
to be noted that the movement took place 
when the weather was very warm and the 
air was absolutely motionless and very 
moist. As these plants generally grow 
where the vegetation is very dense and often 
under larger shrubs and trees, they are, 
therefore, particularly affected by the close- 
ness and the moisture of the air. It almost 
seems as if the plant is fanning itself. Un- 
fortunately the mechanism of the move- 
ments could not be investigated though 
apparently it has something to do with the 
changes in the turgor of the cells at the 
base of the leaf. The movement was also 
cinematographed and the picture was shown 
at the Session of the Indian Science Congress 
at Bangalore last January. Since such a 
movement in this plant has never been 
described so far as the writer is aware, it is 
thought desirable to put it on record. It 
may be also mentioned that this plant is 
fairly commonly cultivated at various places. 
I have seen some plants growing in the 
Residency Garden at Gangtok. These also 
showed the movement though not so actively 
as the wild plants, but even here the move- 
ment was seen only in the morning. I 
understand that the plants are fairly com- 
mon in the gardens of Caleutta but no 
movement has been observed in them. The 
writer has tried putting a plant in a very 
shady and moist place in Lahore and even 
tried stroking the leaf-base many times 
during the last two months but no movement 
has ever been seen. S. R. KASHYAP. 
Lahore, 
June 20, 1952. 


The pH of Orgéns in Normal end 
Pathological Conditions. 
In the absence of any reliable method of 
determining the pH of different parts of 
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the body in the living subject, the glass 
electrode, when employed as soon after 
death as possible,is the most reliable means 
available for such determinations. It has 
been observed, by G. Sankaran in Me- 
Carrison’s Laboratory at Coonoor, that the 
pH of animal tissues does not change within 
two hours after death, the temperature of 
this Laboratory being 21°C. But it is 
advisable to keep the tissues or body fluids 
in cold storage (2°C to 4°C) if readings have 
to be made some 4 to 5 hours after death 
otherwise a change to the acid side is likely 
to oceur. Contrary to the general belief 
that the pH of body fluids is round about 
that of blood-plasma (7.4 to 7.6 ) it has been 
found that organs may have a pH ranging 
between 5.84 and 7.93. Each organ appears 
to have its own normal range of pH. The 
heart, kidney and liver show a high acidity 
due perhaps to great activity of their cells. 

At present the normal pH values of the 
various organs of the body have been worked 
out for pigeons and rabbits ; those for other 
animals are now in process of determination. 

The effect of pathological changes on pH 
has so far been studied in connection with 
experimentally-produced Goitre and Beri- 
beri. Hyperplastic goitres produced in rab- 
bits by an exclusive diet of raw cabbage 
show a significant change of pH to the 
alkaline side as compared with normal 
glands. In experimentally-produced Beri- 
beri Columbaram, with marked hypertrophy 
or dilatation of the heart, there is a signifi- 
eant increase in acidity of the ventricle as 
compared with the auricle which remains 
normal. In pigeons suffering from experimen- 
tally-produced polyneuritis, with retraction of 
the head and neck, the different parts of the 
brain were found to be markedly acid while 
nerves like the vagus and sciatic remained 
normal. R. McCarrIson. 
Nutrition Research Laboratories, 

Coonoor, 
June 28, 1932. 


Mineral Metabolism and ‘Stone’. 
In the early stages of the experimental 
production of urinery caleulus in Me- 
Carrison’s Laboratory at Coonoor, deficiency 
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of vitamin-A was found to be the chief 
factor concerned in the causation of this 
condition. The ‘stones’ so produced con- 
sisted for the most part of magnesium- 
ammonium phosphate. Later, in an attempt 
to alter the composition of these stones by 
purely dietetic means, calcium was added 
to the diets deficient in vitamin-A. The 
stones resulting therefrom were composed 
either of ealecium carbonate or calcium 
hydroxide. Metabolic studies, made by 
S. Ranganathan, in rats fed on such diets 
showed a great excretion of calcium through 
the urinary tract. With a view to diverting 
the course of the urinary calcium, phosphate 
was added to the  lime-rich-vitamin-A- 
deficient diets. Not only was the urinary 
calcium reduced but there was also a marked 
lowering in the incidence of stone, in spite of 
the fact that the diets were still deficient in 
vitamin-A. Such a result was to be expected 
as the phosphate was able to remove one of 
the chief pre-disposing causes of stone- 
production, viz., excess of calcium in the 
urine. Recently, Dr. Watchorn produced 
stones experimentally by means of magne- 
sium-rich diets. The calcium-content of 
the stones resulting therefrom was almost 
identical with those produced in the Coonvor 
Laboratory on calcium-rich diets. But 
the stone-formation brought about by 
magnesium-rich diets is stated, by this 
observer, to be preventable by the addition 
of lime. This function of calcium, if cor- 
roborated, will form an interesting study 
as it would be an instance of the neutraliza- 
tion by one basic radical (Ca) of the stone- 
producing potency of another (Mg.). 

R. McCarrison, 
Nutrition Research Laboratories, 

June 28, 1932. 


Raman Effect in Liquid Carbon Dioxide. 
THE Raman Effect in carbon dioxide gas 
has been studied by Dickinson, Dillon 
and Rasetti,* and recently by the author,t 
but there exist no data regarding this sub- 
stance in the liquid state. A comparison of 
the Raman frequencies for various mole- 


* Phys. Rev., 34, 583, 1929. 
+ Ind. Jour. Phys., 6, 319, 1931. 


cules in the liquid and gaseous states is of 
great importance and certain very interest- 
ing resuits have already been obtained. 
Amongst various other polar molecules the 
case of hydrogen halides studied in detail 
by Salant and Sandow® is notable as the 
sharp lines obtained in gases are replaced 
by broad bands in the liquids, the frequency 
shifts in the former being sensibly higher 
than in the latter. Non-polar molecules, 
however, stand on a different footing, and 
the case of carbon dioxide affords a beautiful 
example of the same. The results obtained 
by the author for the liquid at room 
temperature are compared below with the 
known frequencies of the gas :— 

( Liquid 1281 1386 1412 
(Gas 1285 1388 1408 
The frequencies hardly undergo any change 
as we pass from the liquid to the gas and 
it may also be noted that in addition, the 
lines are equally sharp in both cases. 

S. BHAGAVANTAM. 

210, Bowbazaar Street, 

Caleutta, 

June 28, 1932. 


Detection of Enzymes by “Spot Tests”. 
THE detection and characterization of 


enzymes hbiological fluids offer con- 
siderable difficulties when they are 
coloured and are available in micro- 
quantities. 


A drop of the substrate followed by a drop 
of the fluids is mixed on a strip of fat-free 
filter paper which is afterwards kept under 
a bell-jar over water for about 30 minutes. 
Necessary controls are run side by side. 
The spot is examined by suitable reagents. 
In some cases, as for example, oxidases and 
peroxidases, a visible change is immediately 
observed. With esterases and urease the 
change in hydrogen-ion concentration is 
observed by appropriate indicators. Where 
a reducing sugar is released on hydrolysis, as 
in the case of the common carbohydrases 
and glucosidases, Fehling’s test is employed, 
a jet of steam being directed on to the spot 
to facilitate the reduction. A _ brick red 


t Phys. Rev., 37, 373, 1931. 
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or orange colour indicates the presence of 
the enzyme. 

This method which is rapid and yet 
simple, has been successfully employed for a 
determination of the enzyme make-up of 
plant saps and insect body fluids.  ~ 

M. SREENIVASAYA. 
B. N. SASTRI. 

Indian Institute of Science, 

Department of Bio-chemistry, 
Bangalore, 
June 27, 1932. 


Hyperfine Structure and Isotopes. 


In a number of cases hyperfine structure 
of spectral lines has been successfully ex- 
plained by ascribing a spin moment to the 
nucleus. An examination of the lines, under 
suitable conditions with a low density, long 
column discharge, often reveals in addition 
to satellites that answer theoretical expecta- 
tion, others which are comparatively faint. 
One has to take the utmost care to avoid 
mistaking spurious lines (ghosts) for actual 
satellites. Especially is this necessary when 
the satellites are faint compared with the 
known strong ones. In photographing the 
structure of a line an exposure enough for 
the strong satellites would not be adequate 
to bring out the fainter ones, and an 
exposure that is necessary to bring out the 
faint satellites would result in the strong satel- 
lites being over-exposed, the faint satellites 
then being lost in the dark background. A 
number of lines, especially those of Cd. I, 
have been examined in the Central College 
Physics Laboratory, with a long column dis- 
charge as source, a stream of cadmium 
vapour being sent through a mercury are 
with tungsten anode and cooled mercury 
cathode, three Lummer plates made by 
Hilger, two of quartz and one of glass, 
being used as the analysing instruments. A 
careful examination has revealed the exist- 
ence of satellites over and above those that 
can be accounted for on the hypothesis of a 
nuclear moment of $h/27. For instance, 
in the case of the line 5086 (5°P.—63S)) 
the following is the structure according to 
the present writer: 


(a) +0.076 (2) 

(b) +0.039 (43) (new) 

(ec) +0.011 (12) (not recorded by others) 
0.000 (10) 

(d) —0.026 (4) 

The satellites (a), (c) and (d) are the theo- 
retically expected ones. The unaccounted 
satellite (b) in some plates is seen as .a 
close double with a separation of 0.012 A. 
This satellite has also been measured direct- 
ly with a micrometer eye-piece. 

The existence of these faint satellites 
suggests the possible presence of other 
isotopes, in relatively very small quantities 
ax in the ease of hydrogen and oxygen. The 
nuclear moment in the case of these isotopes 
may be different from that of the mere 
abundant ones. In view of this possibility 
it appears to the author that a careful study 
of hyperfine structure with special reference 
to faint components is important. 

B. VENKATESACHAR. 
Physics Department, 
Central College, 
Bangalore. 
July 25, 1932. 


The Occipital Condyles and the Urostyle of 
the Engystomatide. 


THE development of the Vertebral Column 
in Anura has been engaging our atten- 
tion for some years and in the meantime, 
Dr. Mookerjee has published a paper on 
this very subject.* We have noticed in 
our preparations of the larve of Microhyla, 
Cacopus and Kaloula interesting features 
about the occipital zone and the urostyle, 
photomicrographs of which are reproduced 
here. Dr. Mookerjee also draws attention to 
the same characteristics in the case of Rana 
and Bufo. It is not quite certain whether 
the development of the vertebral body and 
neural arch in the Engystomatide is in 
conformity with what has been described by 
Dr. Mookerjee in Rana, Bufo, Xenopus and 
Bombinator, and we hope to be able to give 
a fuller and more detailed account of the 


* Phil. Trans. Roy. Soc., Vol. 219, Series B, 
No. 465, 1931. 
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formation of the vertebral axis in the 
Indian Engystomatide at an early date. 
it is a well-known fact that the 
Engystomatide are an extremely spe- 
cialized group, showing anatomical 
features which exhibit, in several parti- 
culars, a striking contrast with the 
usual more generalized anuran forms. 
It will not be surprising if the onto- 
genetic history of the members of 
Engystomatida should deviate from the 
normal type. 


B. R. SESHACHAR. 
L. S. RAMASWAMI. 


University of Mysore, 
Department of Zoology, 
Bangalore, 

July 5, 1932. 


Fig. 1. 


> 
BSS 


« 


Sp. gang. 


IX Vertebra 


ty 


Sp. gang. 


Urostyle 


Frontal section of the tadpole of Microhyla, 
size 21 mm., showing the development of the urostyle. 
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Fig. 2. Frontal section of the tadpole of Microhyla, size 21 mm., showing the 
development of the Occipital condyles and the Atlas, 
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Cystine Metabolism in Sheep. 


Rimmineton. and Bekker in a_ recent 
communication* reviewing the position 
of the problem of cystine metabolism 
of sheep, draw attention to the fact that up 
till now, neither sulphur nor any of its 
compounds has been found to be capable 
of replacing cystine in the diet, but that 
while laboratory animals have been shown 
to be incapable of synthesizing cystine, 
it was likely that sheep with their complex 
stomach and the rich bacterial flora in it, 
may be able to do so. 

During the course of an investigation 
into the possible nutritional factors in- 
volved in the improvement of the quality 
of woo! of indigenous breeds of sheep, it 
was observed that the feeding of native 
sulphur resulted in an inerease in body 
weight, a heavier fleece and a higher cystine 
content of the wool. The wool of animals 
getting 0.07 to 0.1 gram sulphur per day 
had a sulphur content of 3 per cent while 


that of the control animals was 2.7 per 
cent. This inerease in the sulphur 


content of the wool points to the fact that 
the sulphur had been metabolized, and the 
metabolite took part in the synthesis of 
cystine which appeared in the wool. A 
detailed study of this aspect of nutrition 
of sheep has been commenced. A com- 
plete sulphur balance-sheet will be worked 
out, when it is hoped further light can be 
thrown on the opposite mechanism of the 
cystine synthesis. 
P. V. RAMATYYA. 
Animal Nutrition Section, 
Chemical Laboratories, 
Agricultural Research Institute, 
Coimbatore, 
June 30, 1932. 


Sensitive Flame as Microphone. 


STROBOSCOPIC examination of sensitive 
flames has shown’ that, under the 
influence of sound, certain flames assume 
a wave structure travelling upwards; the 
amplitude of these waves increases with 


* Nature, Vol. 129, No. 3262, 7th May 1932, 
pp. 687-8. 


height until the crests and troughs break 
away and travel apart from each other— 
finally resulting in turbulent motion a 
little higher up the flame. Frequency 
of these waves is, of course, that of the 
impinging sound. Two platinum electrodes 
made of No. 26 wire are placed in the flame 
one above the other about an inch or so 
apart in the plane of the waves in the flames. 
A small voltage is applied to these electrodes 
in series with a one megohm resistor, which 
is connected to the input of a high gain 
amplifier, the output being connected to an 
electro-dynamic speaker or to high impe- 
dance phones. 

The system sets singing when the head 
phones or the speaker is in close proximity 
of the flame, just like the singing telephone. 
That this is due to the acoustie feed back 
from the output to the input is proved by 
keeping the phones or speaker at the same 
distance from the electrodes, removing the 
flame, and shorting the electrodes directly 
or through a high resistance ; this stops the 
singing. It is not necessary, however, to 
close the circuit at the electrodes to stop 
the singing; it is done in order to simulate 
the electrical conducting path of the flames, 
so that there be no doubt as to the electro- 
acoustic behaviour of the sensitive flames. 

When a continuous or speech note is 
made to impinge on the flame, a great deal 
of noise is produced in the speaker accom- 
panied by a characteristic tone. There 
also seems to be a certain roaring frequency 
of the noise. Back of all this there is a 
faint suggestion of the input tone. Efforts 
are being made to minimize the noise, in 
order to bring out the required notes. 

LAL C. VERMAN, 
Department of Electrical Teehnology, 
Indian Institute of Science, 
Bangalore, 
June 29, 1932. 


On the Susceptibility of Liquid 
Mixtures with a New Apparatus. 
In continuation of our preliminary account 
submitted to the XIX Indian Science 
Congress, January 1932, on the diamagne- 
tism of liquid mixtures by weighing pendant 
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drops, the deviation of the susceptibility 
of acetone-chloroform mixture from the 
mixture law has been further investigated 
with a new apparatus. A glass test-piece 
immersed in the liquid is suspended at the 
lower end of a torsion fibre in a non-homo- 
geneous magnetic field. The angular twist 
due to the couple on the test-piece and the 
volume susceptibility of the liquid sur- 
rounding it being linearly related, the 
specific susceptibility has been determin- 
ed with an error of about one per cent. 
in all cases. The results for the above 
mixture show a deviation of about 3 per 


cent. agreeing well with the results of 
Ranganadham*, Hans Buehnerft and 
Farquharsont. Ramachandra Rao and 


Sivaramakrishnan® however conclude that 
the mixture shows no deviation, though 
a deviation is to be expected in view of the 
fact that other physical properties like 
viscosity, vapour pressure!|| and even mag- 
netic rotations§ show a maximum deviation 
at about the same composition of the 
mixture. Since this composition corres- 
ponds to equi-molecular proportions of 
the constituent liquids, the existence of a 
new compound is rendered highly probable. 
A paper giving details will be published 
elsewhere. 
L. Soparya. 
H. S. VENKATARAMIAH. 
University of Mysore, 
Central College, Bangalore, 
July 5, 1932. 


On the Longevity of Micro-filariz 
(Wuchereria) Bancrofti. 


ANENT the theory of eyclical parturition 
of adult female Filarie to explain 
the periodicity of the appearance of Micro- 
filarie in peripheral blood and the  sup- 
port due te the evidence brought by 
O'Connor and others, the following obser- 
vations of maintaining Micro-filarie alive 


* Ind. Jour. Phys., VI, pp. 421-431, 1931. 
+ Nature, 128, p. 301, 1931. 
t Nature, 129, p. 25, 1932. 
i{Ind. Jour.“Phys., VI, pp. 509-526, 1932. 
|| O. Faust, Zeit. Physick. Chem., 79, p. 97, 1912. 
*%Mathur and Kapur, Ind, Jour. Phys., VII, 
pp. 15-18, 1932, 


for varying periods in Auto-Sera by the same 
method as that adopted for tissue culture 
would be of interest. Midnight blood from 
an up-country girl aged 15 was taken on 
sterile cover-slips and inverted over vase- 
lined hanging drop troughs of thick slides. 
These were examined immediately and 
later, from time to time, for the presence of 
live motile Micro-filarie. They averaged 
between 2 and 3 per coverslip. After 
observation these coverslips were kept 
at 37° C. in an incubator. On the 3rd day 
a little sterile serum from the same patient 
was added to the former preparation. 
By this method these Micro-filarie could 
be kept alive for a period ranging between 
120-126 hours. After 72-96 hours the moti- 
lity of these Micro-filarie began to di- 
minish and larger or smaller vacuoles began 
to appear in. the Protoplasm, which at the 
same time began to assume, more or less, 
a ground-glass appearance. The same 
observations were repeated on another 
patient in whom the number of Micro- 
filarie circulating in the peripheral blood 
was less numerous. It would appear from 
the above that the Micro-filarie are not 
removed within 24 hours by death due to 
“old age’. 
C. V. NATARAJAN. 
Public Health Institute, 
Bangalore, 
July 7, 1932. 


Research Notes. 


Interaction between Gamma-Radiation and 
Atomic Nucleus. 


In the June number of the Proceedings 
of the Royal Society (Proc. Roy. Soc., 
A. 136, 662—691) Messrs. J. H. Gray and 
G. T. P. Tarrant give an account of their 
experiments on the effect of irradiating 
lead, tin, iron and water by y-rays from 
Thorium € and also by the high frequency 
components of Radium C. They started 
by a careful study of the secondary radia- 
tions emitted by lead at angles of 125° 
and 145°. The absorption of the incident 
radiation is attended with the emission 
of two characteristic radiations of energies 


| 


14 CURRENT SCIENCE 


0.47x106 and 0.96106 electron volts 
respectively. In this interaction it is 
inferred that the extra-nuclear structure 
plays no part but that the incident quantum 
excites the nucleus, which subsequently 
emits the absorbed energy in the form of 
characteristic radiations. In order that 
such an excitation of the nucleus may take 
place, the energy of the incident quantum 
must be greater than about 2 million volts. 
They find that the intensity of the radiation 
which is emitted uniformally in all direc- 
tions varies as the square of the atomic 
number. The fact that the components 
of the scattered radiation are found to 
be the same in each case has led the 
authors té suggest that the secondary 
radiation is characteristic of some common 
constituent of all nuclei, say, an a-particle. 
‘It may be,’ says Lord Rutherford, in his 
opening address of the discussion on the 
Structure of Atomic Nuclei before’ the 
Royal Society, ‘that the characteristic 
radiations observed may represent some 
of the modes of vibrations of the particles 
itself.” 


Notes on Zygospore Formation 
in Spirogyra. 

[Prof. R. R. Gates, J. R. M. S., LII, 
Part I, 30-32.] 
ForRMATION of Double Zygospores in two 
species of Spirogyra provisionally deter- 
mined as S. fluviatalis and 8S. decimena 
is described. The double Zygospore is 
formed in SN. fluviatalis by two cells each 
conjugating as males with a very long cell 
of a female filament. This cell was pre- 
sumably binucleate but the cross-wall 
formation has for some reasons been in- 
hibited. The doubie Zyygospore presum- 
ably contains two nuclei each diploid and 
on fusion before germination, a tetraploid 
nucleus would result which would give 
rise on germination, to a diploid instead 
of a haploid filament. 8S. decimena is 
peculiar for its Zygospores which germinate 
without the usual resting period. Another 
interesting peculiarity observed in this 


material is the formation of a heavy yellow 
wall round the contents of the two fusing 
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protoplasts before their fusion is complete. 
Such incomplete zygospores were formed 
by the rapid secretion of the wall, probably 
as a result of the change in conditions 
when the material was removed from the 
pond and placed in a jar. 


A Study in Brachiopod Evolution. 


AN interesting example of what has been 
called ‘explosive evolution’ has recently 
been worked out by Dr. C. L. Fenton 
(Publications of the Wagner Free Institute 
of Science, Vol. II) as a result of his studies 
of two Devonian spirifers—S. orestes Hall 
and Whitfield S. hungerfordi Hall, which 
occur together in large numbers in the 
upper Devonian shales near Cerro Gordo 
County, Iowa. From an examination of 
more than ten thousand specimens col- 
lected zonally from these beds, Dr. Fenton 
has worked out a phylogeny for the 
Devonian spirifers according to his ideas 
of their supposed mode of evolution and 
concludes that the evolution was ortho- 
genetic and had a physiological basis in 
racial senescence conditioned by a decreas- 
ing metabolic rate,—a conclusion rather 
startling to those who “ look upon instances 
of great variability and of prodigality of 
individuals as evidence of rejuvenescence 
and vigour’’. 


Contributions to our Knowledge 
of the Life in Vertebrate 
Animals—V. Mammals. 

[Stanley S. Flower, P.Z.S., 1931, Part I, 
pages 145-234. Previous contributions on 
Fishes, Batrachians, Reptiles and Birds 
published in P.Z.S., 1925.} 

Irv is a summary of notes collected during 
the past 35 years. The point of interest 
is that the life-spans of domestic animals 
like the Cat, Dog and the Horse have not 
been increased or decreased by the untold 
thousands of years that they have been 
under human control. Their lives are of 
the same length as would be expected 
from that of their wild ‘‘ unimproved” 
relations. The potential longevity of Mam- 
mals differs from that of birds, reptiles, 
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amphibians and fishes in that, in the large 
majority of species, there.,is an additional 
controlling factor—teeth. .Pari passu with 
the enquiries concerning longevity, in- 
formation: about the gestation periods of 
Mammals has been collected ; there appears 
to be no relation of correlation between 
periods of gestation and either specific 
or potential duration of life. 


The Existence of a Neutron. 


Dr. J. CHADWICK announced early this 
year (Nature, 129, p. 312, Feb. 1932) that 
the radiation emitted when beryllium is 
bombarded by a-particles from polonium 
is of the nature of neutral particles of 
mass nearly equal to that of the proton. 
He pictures these ‘neutrons’ either as 
small dipoles or as protons embedded in 
electrons like hydrogen atoms in the zero 
quantum state. In a recent communi- 
eation (P. R. S., 136, pp. 692—708 and 
p. 747, 1932) he has adduced evidence show- 
ing that the mass of a neutron lies prob- 
ably between 1.005 and 1.008. This 
conclusion has been reached by a study of 
the collisions of these particles with hydro- 
gen and with nitrogen, and also from the 
energy equation of the transformation pro- 
cess of boron 
Bll+Het — N44 Neutron 

Bothe and Becker’s view, that the 
secondary radiation is of the gamma type, 
has been shown to be untenable, if the 
conservation of energy and momentum is 
to be maintained in these collisions. Ina 
succeeding paper in the same number of 
the Proceedings, Dr. Feather gives support 
to the view of Dr. Chadwick from his ob- 
servations of neutron collisions with nitro- 
gen nuclei. In the next paper Mr. Dee 
describes experiments which indicate a 
low probability for neutron collisions with 
electrons resulting in the production of 
recoil electrons. Dr. Chadwick concludes 
with a picture of the atomic nuclei made 
of a-particles, neutrons and protons, with 
no place for electrons with spin or magnetic 
moment. More recently H. 8S. Allen 


(Natui., 129, p. 830, 1932) however men- 
tions that these corpuscles of anit mass 


may each be composed of a pair of neutrons 
with negligible magnetic moment, and that 
further search may reveal particles with 
half the mass and possessing a magnetic 
moment. 


Sugarcane-Sorghum Hybrids. 

THIS interesting inter-generiec hybrid pro- 
mises to be of economic value since 
sugarcane is vegetatively reproduced in 
agricultural practice so that any steri- 
lity in the flowers is of little importance. 
It is hoped that such hybrids will shorten 
the minimum length of the growing season 
for sugareane. The hybrid was first re- 
ported in the Agricultural Journal of India 
for March 1930. In the February number 
of the Indian Journal of Agricultural 
Science, Rao Bahadur T. 8S. Venkataraman 
and R. Thomas describe the technique 
employed, the general characters of the 
new ‘“‘canes” and a summary of the 
evidence that they are actually cane-sor- 
ghum hybrids. A further paper containing 
the results of cytological studies is 
promised. 


The Effect of Ultra-Violet Radiation on 
Growth and Respiration of Pea Seeds. 


{Mortimer P. Masure—Botanical Gazette, 
XCITI, 1.] 
AFTER giving a_ detailed experimental 
account of the previous works on the 
subject and the statistical methods the 
author subjected seeds of Pisum sativum 
to a radiation of respiration of etiolated 
Pea-seedlings was also studied. Ultra-violet 
radiation of 3650 <A. U. wave-length as 
employed by the author, in the absence 
of all other radiations throughout the 
experiment exerts a stimulative action on 
the subsequent rate of growth of the hypo- 
cotyl of Pea seeds irradiated in the air- 
dry condition. The rate of respiration 
of etiolated Pea-seedlings is temporarily 
increased by treatment with the above 
radiation, the effects in the two cases being 
incidental rather than cumulative. 
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Micronuclear Variations in Paramcoecium 
Bursaria. 

[Lorande Loss Woodruff, Quart. Journ. 
Micros. Sci., 74, (IV) 537-545, 1931.] 
THIS work is based on a collection of 
Paramecium bursaria made in July 1924 
from a pond at Woodshole and a pedigree 
race of binucleate animals started in July 
1924 and cultured till July 1931 has been 
studied. Marked variations occurred in the 
micronuclear number, ranging from four 
to the amicronucleate condition in gene- 
tically related animals. Endomixis or 
conjugation has never been observed in 
the amicronucleate animals which are cap- 
able of independent existence. This 
phenomenon supports the identification 
of the macronucleus and micronucleus as 
the segregation of somatic and generative 


elements into discrete bodies within the 
cell. 

Mountain Building. 
In a_ recent number of the American 


Journal of Science (Fifth series, Vol. 23, 
No. 134) A. C. Swinnerton has edited an 
important paper on the study of mountain 
building, from the extensive unpublished 
notes which Prof. J. B. Woodworth left 
when he died in 1925, based on his exten- 
sive tield work in the Rocky mountains and 
in the southern Appalachians. After con- 
sidering the classical and _ generally 
accepted sequence of orogenic develop- 
‘ments during the process of mountain 
building, the late Prof. Woodworth holds 
that an important place should now be 
given to an additional factor in this 
sequence, viz., “a stage of tension in the 
crust which results in faults of the gravity 
type’. Attention has also been drawn 
to the relation of igneous rocks to the con- 
trasted compressional and tensional phases 
of mountain building, and evidences have 
been put forward to infer that the granite- 
rhyolite magma is the upper differentiate 
of a common initial magma forced up in 
the compression phase while the more 
fluid basaltic magma comes. up later under 
the gravitational adjustment of broken 


and settling fault blocks. 


Forecasting Frost. 


GIVEN adequate notice, the grower of 
valuable crops and fruit trees can 
often do a good deal to minimise or avoid 
damage. In the plains of Northern India 
the relative rarity of severe frosts and 
the uncertainty as to when they will arrive 
coupled with the possibility of saving some 
crops at least by simple measures, add 
to the possible value of frost warnings. 
Barkat Ali and 8S. N. Naqvi, in a paper 
in the December number of the Indian 
Journal of Agricultural Science, on * The 
Correlation between frost and the preced- 
ing meteorological conditions’, show that 
from observations of the wet bulb and dry 
bulb temperatures at 4 p.m. a fairly ac- 
curate local frost forecast can be made. 


Modification of Mammalian Sexual Cycles : 
Reactions of Ferrets (‘Putorius vulgaris’) 
of both sexes to Electric Light added 
after Dark in November and December. 


[Thomas Hume Bissonnette, Proc. Roy. 
Soc., Series B, 110, 767, 1932.] 

THE author adduces evidences in favour 
of the view that ‘the sexual cycles are more 
or less conditioned by the daily light ration 
from the visible region of the spectrum”’. 
Among the ferrets experimented upon, it 
was noticed that the females were completely 
dependent on light ration than the males. 
In the birds, on the other hand, the males 
respond to light treatment more quickly 
and just as completely as females. The 
ovaries of the birds stimulated thus artificial- 
ly by light develop large follicles. 


Pre-Carboniferous ‘Boulder Beds’. 
THE paper the pre-Carboniferous 
exotic boulders in the ‘Caney shale’ in the 
north-western front of the Ouachita moun- 
tains of Oklahoma by W. A. J. M. Van der 
Gracht (Journal of Geology, Vol. XXXIX, 
No. 8) is interesting since the author has, 
from ‘a careful study not only of the exotic 
blocks themselves and their matrix but 
of the structure of the entire region, put 
forward some evidences to show that these 
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blocks and boulders are not of glacial origin, 
and at least in the case of the large blocks, 
not sedimentary. He believes that “they 
are tectonic blocks similar to such as we 
find in the frontal thrust sheets of many 
other mountain chains with a nape structure 
comparable in particular to the Flysch 
blocks of the frontal Alpine thrust sheets.” 


Bird Enemies of the Desert Locust. 


THE part which birds play in the reduc- 
tion of the damage caused by Locust 
visitation is a debated question. An article 
in the Indian Journal of Agricultural Science 
for October 1931, by Afzal Husain and 
Hem Raj Bhalla, gives definite evidence as 
to the status as locust destroyers of 35 
Punjab species, the observations being made 
in Ambala District during the Locust 
visitation of 1930. Important enemies of 
the locust are :—The Commen Indian House 
Crow, the Rosy Pastor, the Common Myna 
and the Northern Grey Partridge, but no 
less than 19 species were recorded to be of 
major importance. The paper contains fur- 
ther information of interest on the food of 
the birds mentioned. 


Mcrphology of the Sporophyte of 
‘Riccia Crystallina’. 

[F. M. Pagar, Bot. Gaz., XCIII, 1.] 
STaGES just before and after fertilization 
were observed in the development of the 
sporophyte of Riccia crystallina and up to 
the formation of spore-mother cells. No 
noteworthy peculiarities were observed. The 
spore-mother cells were surrounded by 
abundance of food material which is derived 
from the neighbouring cells. During the 
foriiation of the spores some of the potential 
sporogenous tissue will be ‘diverted’ much 
later than in Marchantia polymorpha and 
M. domingenesis..... The sterile cells thus 
formed are found not only at the periphery 
but also in the interior of the sporogonium 
and thus may be considered as the fore- 
runners of the elaters of the higher forms 
Liverworts. 


Spin of the Photon. 


BHAGAVANTAM (Ind. Jour. Phys., Vol. 
VII, pp. 107-138, 1932) has conducted 
measurements on the intensity and polariz- 
ation of the Raman lines of hydrogen. 
He finds that the intensities in the horizontal 
components ‘of the P and R branches are 
in conformity with the values given by the 
quantum mechanical calculations of Man- 
neback while those of the Q branch are 
considerably less than the calculated values. 
This anomaly has been traced to the omis- 
sion of taking into account the photon spin 
and revised calculations are shown to give 
results agreeing with experiment. 


Cabbage as a Goitrogenic Agent. 


Ir has been found, in MeCarrison’s Labor- 
atories at Cvonoor, that cabbage when 
it forms the exclusive food of rabbits is 
capable of causing hyperplastic-goitre ; thus 
confirming the observations of Webster, 
Chesney, Marine et alia (1928) made in the 
United States of America. At Coonoor it 
has been shown that the goitrogenic potency 
of cabbage varies with season, being greatest 
during and after the “rains” and least 
(or nil) during the dry season in that locality. 
The goitrogenic potency vf cabbage is en- 
hanced by the addition of bran to the 
‘cabbage diet’ and diminished by the addi- 
tion of fresh green grass or carrots. It is 
enhanced also by the addition of sodium 
chloride or of radiostoleum and diminished 
by the simultaneous administration of iodine, 
thyroxine, manganese chloride or thymol. 
The action of cabbage is specific for the 
thyroid gland ; no other organ of the body 
appears to be affected by it. The thyroid 
enlargement caused by an exclusive diet of 
cabbage is associated with a significant 
increase in pH of the gland (7.05 as compared 
with 6.90 in well-fed controls). 

Certain cereals are also goitrogenic when 
they form the major part of the dietaries 
given to albino rats: whole wheat is the 
most potent in this regard, polished rice the 
least potent. 

The demonstration of the existence in 
certain food-materials of positive agents 
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inducing hyperplastic changes in the thyroid 
gland is an advance in knowledge of thyroid 
derangement of great interest. (ind. Jour. 
Med. Research, XVUII, No. 4, April, 1931.) 


Micrisporogenesis and Embryogeny in 
certain Species of Bromus. 

[Percilee Beck and Jeorme 8S. Horton, 
Bot. Gaz., 1.] 
THREE Californian species of Bromus vil- 
losus Frosh., B. marginatus Nees and B. 
rubens L., were studied by the authors. The 
material was fixed in Carnoy’s reagent, and 
embedded in nitrocellulose according to 
Jeffrey's method. B. marginatus is an octo- 
ploid and B. rubens is a tetroploid, the 
chromosome numbers being 28 and 14, 
counts taken at heterotypic metaphase and 
Diakinesis respectively. B. villosus exhibited 
at the above stages 28-35 chromosomes, thus 
rendering it difficult to state whether the 
species is octoploid or decaploid, since the 
basal haploid number is 7 in the Graminee. 
** Lagging Chromosomes’ have been observed 
in all the three species and very much lagging 
and extrusion occur in irregular hommo- 
typie division in B. villosus. Chromatin 
extrusion leading to the clearest example 
of Polyearpy in as early as Diakinesis stage 
has been noticed. The megasporogenesis 
and the development of Embryo-sae appear 
to be typical of Graminex. 


Studies on Chemical Needs of Amceba 
Proteus: A Culture Method. 


[Hahnert William F., Biol. Bull., UXT, 
No. 2, 1932.] 
ATTEMPTS to grow animals in synthetic 
inorganic solutions have been very few and 
a study of Ameeba proteus has yielded very 
interesting results. The animal grows and 
reproduces in a balanced salt solution con- 
taining salts of Calcium, Potassium and 
Magnesium. The results obtained indicate 
that the presence of Sodium is unnecessary 
and even detrimental to the growth and 
reproduction of Amba proteus. 


Determination of e/m by Electron- 
Diffraction. 
[Annalen der Physik, 5th series, 13, 725, 
1932.} 
Messrs. R. Von Meibom and E. Rupp have 
caleulated h/e, assuming de Broglie’s relation 


A= (=)? and directly measuring 


the velocity of fast electrons, about 59 kv., 
by Wiechert’s method as modified by F. 
Kirchner, and determining the wave-length 
by the diffraction of these electrons by gold. 
Previous determinations depended upon find- 
ing the velocity by means of the voltage-drop 
through which the electrons passed, and 
their accuracy was limited by that of the 
measurement of high voltages. The most 
accurate measurements of this sort were 
those of M. Ponte (Ann. de Physique, 13, 
395, 1930) who reached an accuracy of 3 per 
thousand in the case of-ZnO. In the case 
of fast electrons (up to 250 kv.) de Broglie’s 
reiation could be verified to within 1 per 
cent. But by directly measuring the velocity 
of the electrons and using Kirchner’s accurate 
value of e/m,, viz., 1.7585 1070.7 per 
mille, the present authors obtain h/e= 
1.3798 1077 erg-see. [est 
with a mean error of +3.1 per mille. For 
comparison they have also given the follow- 
ing values obtained by other methods :— 

(1) From the limiting frequency of X-rays : 
1.3714+0.5 per mille. 

(2) From the _ photo-electric effect in 
metals: 1.370541 per mille. 

(3) From electron impact : 1.375152 per 
mille. 


The Industrial Outlook. 


Improvement of the Indigenous Sugar 
Industry. 
HE manufacture of white sugar by 
indigenous methods is an old established 
industry in India. Although, under the 
stress of competition from sugar produced by 
Indian and foreign factories, the industry 
has become restricted during recent years, 
it is still much larger than the Indian factory 
industry, as it accounts for over five times 
the quantity of cane used for the manufac- 
ture of sugar in factories. 
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It is of still greater importance in relation 
to the agricultural system particularly of the 
United Provinces and, possibly, in the 
near future of the Punjab. The Khandsaris, 
being small-scale concerns, are able to 
operate in the large areas in the interior 
where lack of communication, or scattered 
cultivation, makes the establishment of 
central factories impossible at present. If 
the Khandsari industry were to disappear, 
cane cultivation might become greatly re- 
stricted and the installation of central fae- 
tories later on will be much more difficult. 

Furthermoré, the cost of production by 
the Khandsaris is not high. As the Tariff 
Board points out, “Overhead charges are 
low and the cost ef supervision negligible, 
and this to a considerable extent makes 
good the loss incurred by low extraction. 
Capital cost is estimated at 6.79 annas per 
maund of cane crushed as against Re. 1 per 
maund of cane crushed in Centrals.”’ 

Appreciating the importance of the 
Khandsari industry and realizing that it will 
in any case be a long time before the factory 
industry of this country will have developed 
sufficiently to displace the indigenous and 
the imported sugar, the Imperial Council of 
Agricultural Research took up the question 
of improving the industry. 

Experiments were conducted under the 
auspices of the Research Council at Bhopal 
in 1930, and at Bilari (Dt. Moradabad) in 
1931, for the purpose of testing under com- 
mercial conditions the existing methods of 
sugar manufacture by the Open Pan pro- 
cess. Proper chemical control and regular 
commercial accounts were maintained so as 
to obtain a true picture of the efficiency of 
the processes involved and the soundness 
of the industry from a business point of 
view.’ Useful technical and commercial data 
have thus been collected, which, together 
with suggestions for improvement are em- 
bodied in the Scientitie Monograph No. 3 
of the Imperial Council of Agricultural Re- 
search, entitled “The Open Pan Process of 
White Sugar Manufacture”, by R. C. Sri- 
vastava, Sugar Technologist, Imperial Coun- 
cil of Agricultural Research, India, Cawnpore. 

B.C. B. 


Science News. 


CTING on the recommendation of their 
Locust Research Committee, the 
Imperial Council of Agricultural Research 
have extended the scheme of research on the 
life-history, bionomics and ecology of the 
Desert Locust (Schistocerca gregaria), and a 
study of migrations and of control measures. 
An interesting development of the scheme 
which was started in 1930 at a cost of 
Rs. 1,76,000 is the establishment of a branch 
laboratory at Pasni, with two observation 
posts on the Baluchistan Coast. Following 
immediately on the Locust visitation of that 
year, the work was begun in October 1930, 
and since then much valuable information 
has been collected. 
* 
The Rockfeller Foundation has given a 
grant to the Government of Mysore which 


will be devoted to special studies on the- 


viability of hookworm and other possible 
deleterious forms of life and also the careful 
study of the conditions under which nitrogen 
fixation takes place during the compost 
fermentation. 

* * 

Under the auspices of the Institution 
of Sanitary Engineers, Mr. R. D. Anstead, 
M.A., C.1.E., formerly Director of Agri- 
culture, Madras Presidency, delivered a 
lecture on ‘‘ Activated composts, Agricultural 
wealth from waste’’. During the course of 
the lecture, reference was made to the recent 
work in India and photographs of the 
operations in Mysore and Bangalore were 
shown. A sample of compost made at 
Bangalore was also exhibited. 

* 

Under the auspices of the Society of 
Biological Chemists (India), Miss E. D. 
Mason of the Women’s Christian College, 
Madras, read a paper on “Some Aspects of 
Racial Physiology *’ on the 30th June 1932. 
The lecturer described the results of some of 
the experiments she had carried out on the 
relative vital capacity and basal metabolism 
of South Indian subjects, mostly college girls, 
and came to the conclusion that the South 
Indian woman was 17 per cent. lower in 
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lung capacity than the American. The 
basal metabolism also was lower. The effects 
of climate and diet are under consideration. 
The factor that influences protein absorption 
is being studied by her. She suspected that 
chillies might have some effect but failed 
to find any. She found that the average 
South Indian relaxed more easily than the 
average Westerner. 


Reviews. 

The Waste Products of Agriculture. By 
A. Howard and Y. D. Wad, pp. xiv and 
167. (London: Oxford University Press, 
1931.) Price 7/6 net. 

A valuable contribution to an important 
aspect of agriculture, particularly in the 
tropics. Written in flowing style and neatly 
printed on good paper the book makes 
excellent reading. 

The earlier chapters are devoted to the 
elaboration of principles underlying the 
need for an increasing supply of well rotted, 
organic matter and the best method of 
securing the same. The authors then proceed 
to describe their Indore method which is 
presented in the minutest detail. Various 
observations relating to the nature of the 
composting materials, nitrogen, air and 
water are recorded. Possibilities of extend- 
ing the method to other areas are also out- 
lined. The text is supported by a series of 
appendices dealing with different aspects of 
manurial and related problems of which 
the most interesting is Mr. Howard’s con- 
tribution to the organization of labour at 
Indore. 

The book would appear to have been wajit- 
ten mainly for the interest of the general 
reader, the benefit of the farmer and the 
direction of agricultural organizers and 
demonstrators. The mode of presentation 
is, however, such that even the most intelli- 
gent of laymen would be somewhat puzzled 
by the free use of technical terms, the severity 
of the details and wonder whether he could 
ever dare to improve on the Indore method ! 
To the scientist interested in the compost 
problem the book is a disappointment. 
One notes with dismay that there is no 
mention of the extensive series of researches 
that led to the logical development of the 


Indore method ; the observations that led 
to the preference of the pit to the heap; 
the choice of the nature and proportion of 
the various ingredients that constitute the 
biochemical starters of the fermentation ; 
the need for the observance of the various 
minute details relating to the making of 
the heap, watering and turning; and the 
interpretation of the chemical and biological 
significance of the various observations 
recorded. The bibliography is not quite so 
complete as one would expect. There is, 
besides, an unusual tendency to exalt Ameri- 
ean work and under-rate or ignore the eartier 
and more fundamental English researches. 
¥. &. 


Biochemical and Allied Research in India 


(1931). Society of Biological Chemists 
(India), Indian Institute of Science, 
Bangalore. 


That the study of biochemistry and allied 
subjects is expanding in India is fully borne 
out by the Review of the progress of Bio- 
chemical and Allied Research in India, 
issued by the Society of Biological 
Chemists (India). This is the second 
publication of its kind issued by the Society. 
The first one issued in November last, 
reviewing the work done during 1930, con- 
tained references to 97 original papers. The 
second issued early in the May of this year 
contains more than 180 references. It 
redounds greatly to the amount of work done 
in India in this most important field of 
science. The Society has, since its inception 
two years ago, been doing useful work and 
the review is one of its most distinguishing 
features. The review has been divided into 
11 sections out of which two sections, viz., 
Animal Parasitology and Plant Pathological 
Chemistry, are new additions to the sections 
found in the first issue. A concise and 
up-to-date account of the work done in the 
several branches of Biological Chemistry 
has been presented in a very neat manner 
and the Society is to be congratulated on the 
very valuable work it has been doing. We 
await further publications of the Society 
which have been promised in the form of 
memoirs on important biochemical subjects. 

& 
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Coming Events. 


Sixth International Botanical Congress. 


CCORDING to a decision by the Fifth 
International Botanical Congress at 
Cambridge in 1930, the Sixth Congress will 
be held in Holland in 1935. An Executive 
Committee has been formed, the President 
of which is Professor Dr. F. A. F. C. Went 
(Utrecht), while Professor Dr. J.C. Schoute 
(Gronningen) will act as Vice-President, 
Dr. W. C. de Leeuw (Bilthoven) as Treasurer 
and Dr. M. J. Sirks (Wageningen) as 
Secretary. The Committee has decided 
that the Sixth Congress will meet at Amster- 
dam, September 9th-14th, 1935. Scientific 
Societies are kindly requested to reckon 
with these data in planning their own meet- 
ings. 


South Indian Science Association, Bangalore. 


LEcTURES (Central College).— 
20th July, 6-30 P.M. 

“Some Aspects of Tea Manufacture”’ by 
Mr. B. N. Sastri, Indian Institute of 
Science, Bangalore. 

6th August, 6-30 P.M. 

“Calcium Physiology’’ by Dr. C. V. Nata- 
rajan, Superintendent, Public Health 
Institute, Bangalore. 

22nd August, 6-30 P.M. 

“Vegetable Ghee”’ by Mr. P. Ramaswami 
Ayyar, Indian Institute of Science, 
Bangalore. 


Society of Biological Chemists (India). 
(Indian Institute of Science.) 
Last week of July. 
Symposium on “Réle of Organic matter 
in Soils’’. 
President: Dr. Gilbert J. Fowler, D.Se., F.1.C. 


Notice. 


ie may be remembered that in August last 
Dr. M. O. Forster, Director, Indian 
Institute of Science, Bangalore, issued a 


questionnaire with a view to elicit the 
amount of support which an Indian Science 
News Journal on the plan of “Nature” 
would receive from scientists and scientific 
institutions in the country. The response 
being very encouraging, the matter was 
placed before a meeting of the Indian Science 
Congress members early this year. The 
need for such a journal was unanimously 
admitted and a Working Committee was 
constituted to work out details. The 
Working Committee, after considering the 
position at several meetings and in consulta- 
tion with scientists in different parts of the 
country, decided to issue the journal as a 
monthly under the name of ‘Current 
Science’’. 

The Journal will be published with the 
editorial co-operation of a number of 
scientists in India. Prominent among those 
who have promised assistance are : — 


Rao Bahadur L. K. Ananthakrishna 
Ayyar, B.A., L.T. 

Dr. Baini Prasad, D.Se., F.R.S.E. 

Dr. S. 8S. Bhatnagar, D.Se. 

Mr. B. C. Burt, C.1.E., M.B.E., B.Se. 

Prof. Charles Forrester, F.1.C. 

Dr. L. L. Fermor, O.B.E., D.Se., F.G.S. 

Dr. J. C. Ghosh, D.Se. 

Rai Bahadur 8. R. Kashyap, B.A., M.Se. 

Col. R. MecCarrison, C.I.E., M.D., D.Se., 
F.R.C.P. 

Rao Bahadur B. V. Nath, F.I1.C. 

Dr. C. W. B. Normand, M.A., D.Se. 

Dr. H. Parameswaran, D.Sc., F.Inst.P. 

Sir C. V. Raman, D.Se., LL.D., F.RS., 
N.L. 

Dr. K. R. Ramanathan, M.A., D.Se. 

Dr. M. N. Saha, D.Se., F.R.S. 

Dr. B. Sahni, D.Se. 

Dr. B. K. Singh, Se.D., F.1.C. 


The main features of the Journal will 
be :— 


1. Editorial. 


Special Articles. 
3. Letters to the Editor consisting of 
short notes of original investigations. 
4. Research Notes consisting of news and 
references to important publications, 
announcements and similar topics. 
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5. Seience News consisting of news and Rao Bahadur B. Venkatesachar, M.A., 
notes of lectures, addresses, meet- | Professor of Physics, Central College, 
ings, important scientific events, ete. | Bangalore. 


6. The Industrial Outlook consisting of The annual subscription has been fixed 
notes and articles on industrial | at the low figure of Rs. 6 to enable every- 
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applied science. the Journal. The price of single numbers 

7. Coming Events. will be As. 12. 
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The Journal will be conducted by the | thankful if scientists in India and abroad 


undermentioned Board of Editors :— will be so kind as to co-operate with them 
Dr. F. H. Gravely, D.Se., Superintendent, | by sending contributions of the nature 
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Dr. V. Subrahmanyan, D.Sc., F.I.C., Pro- | Science’, at an early date, to ensure a 
fessor of Biochemistry, Indian Institute | supply of the Journal from the date of 
of Science, Bangalore. commencement of its publication. 
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